The unicellular green alga Chlamydomonas reinhardtii can acclimate to a wide range of 9 CO 2 concentrations through the regulation of a CO 2 -concentrating mechanism (CCM).
111

Results
112
Effect of high-CO 2 on cell growth and protein content 113 We used the cell wall-less strain C. reinhardtii CC-400 cw-15 mt + in this study because 114 the strain largely releases extracellular matrices, including periplasmic proteins, into the 115 medium (Hanawa et al. 2007 ). We accurately called such proteins released to the medium 116 as extracellular proteins of which major components are periplasmic proteins.
117
The logarithmic growth phase of CC-400 was maintained only for about 24 h in a concentration, the cell growth became especially slow under air (Fig. 1B) .
124
To avoid such growth limitation, a semi-continuous culture method in which a cell 125 suspension was diluted once per day with fresh medium was introduced for preparing 126 samples for proteomic analysis (Fig. 2) were renamed as high-CO 2 -inducible proteins (HCI) ( Table S1 ). Other extracellular
166
proteins that had no name were designated extracellular proteins (EXC).
168
Highly induced extracellular proteins in air-acclimated cells 169 Out of 89 proteins, 31 were identified in Air cells tested in triplicate (Table S1) .
170
Among them, the ratios of the amounts (mol%) of CAH1 and proteins. CAH1 localizes in the periplasmic space (Kimpel et al., 1983 , Coleman et al., 175 1984 , Yang et al., 1985 , Fukuzawa et al., 1990 . Although CAH2, generally known as a 176 high-CO 2 -inducible protein, was identified as a low-CO 2 -inducible protein by database, 177 the identification contains uncertainty because CAH2 has a similar amino acid sequence 178 to CAH1 and very low protein content (data not shown). Therefore, we hereby described 179 it as CAH1/CAH2 (Table 1 , Fig. 4 ). The location of GAP3 predicted by SignalP was in 180 the cytoplasm, but this protein has also been reported in flagella proteome (Pazour et al., 181 2005), suggesting that it is a multi-protein. As such, the annotation of proteins contained 182 9 some less-reliable cases.
183
The levels of other proteins of low content were not significantly different between Air
184
and CO 2 -3d cells.
186
Highly induced extracellular proteins in 1-day high-CO 2 -acclimated cells 187 Similarly, 44 of 69 proteins were identified in triplicate experiments in CO 2 -1d cells 188 (Table S1 ). Among them, the amounts of seven proteins (H43/FEA1, two to GP3), and HCI1 (similar to NSG1), respectively (Fig. 4) .
198
Highly induced extracellular proteins in 3-day high-CO 2 -acclimated cells 199 Of 98 proteins, 41 were identified in triplicate experiments in all CO 2 -3d cells (Table   200   S1 ). Among them, the amounts (mol%) of eight proteins (H43/FEA1, three NSG family 26.01 ± 4.30 (mol%) of total extracellular proteins in CO 2 -3d cells ( higher than those in Air cells (Table 3 , Fig. 4 ). On the other hand, ISG-C2 and HCI4 were 212 only found in two of the triplicate samples of CO 2 -1d cells (Table S1 ). Consistent with the
213
CO 2 -1d cell results, HCI1, GP1, and ISG-C1 were identified again in CO 2 -3d cells, but 214 their amounts were not significantly higher than those in Air cells ( expression of each flagellar component, but the detailed mechanism needs to be analyzed.
260
Some NSG family proteins were specifically induced under high-CO 2 (Table 3 , Fig. 4 ).
261
NSG family genes were previously identified in synchronized early G1 cells of C.
262
reinhardtii grown in nitrogen-free medium (Abe et al. 2004 ).
263
We found that GP and ISG family proteins were significantly induced under high-CO 2 264 conditions (Table 3 , Fig. 4 ). GP has been isolated from major outer layers of cell walls
265
(W6 and W4) using sodium perchlorate or other chaotropes (Goodenough et al. 1986 ).
266
Although GPs are thought to be ones of major components of cell wall, the expression of 267 the proteins are rather enhanced in the cell wall-less mutant. However, we could not find any effect of high-CO 2 signal alone on mating (Fig. 5) .
337
This result suggest that high-CO 2 signal induced gametogenesis-related proteins but the 338 signal was not strong enough or still missing some factors required for triggering mating.
339
Otherwise, it may also be possible that the gametogenesis-related protein families and/or 340 hydroxyproline-rich-glycoproteins play another role under high-CO 2 conditions.
341
The present results suggest that high-CO 2 may be associated with sexual 
364
For proteomic analysis, cells were grown in a semi-continuous culture by diluting each 365 cell suspension with fresh media once per day to maintain a logarithmic growth phase.
366
The algal cells were grown under the bubbling of air (0.04% [v/v] with disruption buffer and then used to prepare the insoluble proteins.
394
The intracellular-soluble and -insoluble proteins were precipitated with four volumes Behav. 4(7): 584-591. The English in this document has been checked by at least two professional editors, both native 684 speakers of English. For a certificate, please see: 685 http://www.textcheck.com/certificate/ZtGAp9 686 Fig. S1 . 2D-GE analysis of proteins in the intracellular-soluble and -insoluble fractions from a wall-less strain of Chlamydomonas reinhardtii CC-400 grown under various CO 2 conditions. A, SDS-PAGE of the cellular-soluble and -insoluble proteins stained with Quick-CBB. M indicates a molecular weight marker. The arrowhead indicates a band corresponding to the large subunit of Rubisco. B and C, 2D-GE profiles of the cellular-soluble and -insoluble proteins stained with Flamingo™ gel stain. Air, CO 2 -1d and CO 2 -3d represent samples (1), (2), and (3) from Fig. 2A 
